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[ft 2 ] MS)tf *M[HlSg£, £r*fi«igS L 



3 

x?<D Kwf ^fcSMjfcL :xfc*9e«««ffiXl*S& 
3 <D F7V^^« KKviSgt Ki/WVi:J(fia 

KDsmm^m^rirmtn^ mmmsRxim4(Db'7> 

»«: tB^-r S i: Lfcf**E 1 e*<0A;*7»* y77@ 
Sr S y - * SagSffiS t«»»tttt: co 5 <7> - # Sr g 

cy7 7 uv^«EESrgJty— -xtcHttemBWffixu* 
*®fc<7) 9 %<o— #sr$tf5— sis<^i 3 h^y^ 

w—b JkTt k w y t ttfc&m l y—* idH&eraag® 
me*3xtF*4© b?y^#© k w z/mm&frb 

Lfcl*** 3 * fctt 4 ffi«tf>A;*J'< y7r Ih3K 0 
[111*9(6] 3t»)ig«II!l&&. y-^S:*ii»«Ly 

*»t 5 n ft^^MO S M<£>* 1 Rx$m 2 <Dmshm<D b 
£ Lfcf*** 1 etttf>A;^ «;7; IhJSSo 



(2) ♦SfffF 2 7 7 3 6 9 2 
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^ * * £ six iy- h ^suemsiaffixvsittsffio 5 

^<£>ffli;fr«:grt5 — ?liSMO sm<D h7>^^t, 
>f v £ «8R by- h K Hire* 1 St/* 2 <0jg£M*IMRflr*- 

t> —i&&mmmmmmMosm<Db9>i/x*<Dy— 

10 x_ > Sutei^^^SiMO S^?<7> h 5 ls*J*9<D KW yfl* 
ettoA;*^ 5/77 IhISSo 

[i**qi 9 ] mmmmmmRu u^/i«sna»<o 5 

©'>4<it- -^cD^^^-^-^rr^co^^ ^ y^ 
A^^^^tIhIS& 0 

h**« i o ] mmms^*. &&mmm 

L-<-^ [cm l XI/^ 2 OJBKffloW^-tix-fixSrStJEg 

tt§it5^ i AxfifB 2 (Dmmm<D b 9 
20 y^si/KW^:tif)fiw$2(D 

m$L&<n 0 h<D-jj t com \cmm l ^ n ^ ^ 1 
1 aw* 2 cDiiiiijffl^ff ^§rM»titi urm 1 Rum 2 

l ©«E»it«flH|-«rS«t3 * Jc*(re* 2 con 

tbitiBft si?—? mnm 1 o« -^^ffl <o 

? icstfe* 1 con«iii*im^-^5:Jt^ ^ y ^ ^5 

%s<^tf—7W<Dm2(Dm^i%iftm<Db7>i?x?, & 
mzy-xRx$ k u-r >-&mmm 1 xt/ss 2 ^m^Rp 
h7y^^^x^ i*9e«as«ffi^xtj«* 

sm<Db9^iSx?&ffi^ mzm 1 Rwm 2 (D^mm 

40 Sr-^Aytf 0BS t Lfcf»*5( 9 fBttco A*^ ^ 7 r ® 

h7^7ry-hi:, 0f^OL#v>tt«JEESrt*>A^ 
ffi^HUlS^ lWh7>^77 y— bfDttiJjiffitDm^&g: 

50 2 co u-</uco # (c r <DA£}i&<Dm-£r$:Mmn 1 O 



5 

**S*LfcflH§-J: LTtU^-rSEIBSi: Ufc»*:*9fB* 
[0 0 0 1] 

[0 0 0 2] 

ri^iSiCit/^-ev^So 10 0MHz}:ifi^<«t 

L^^-7i^f^^f)GTL (Gunning Tr 
ansce i ver Log i c) -41/$ — V 

¥(oi&M<mm^&m\s^ti£ 5 t ltv^s 0 ztibi&m 

(ife#<oA*^y7riaK«:. mos b7^^i:«t 
l 2 ^^-To 

[0003] r^A^^^rmsSfi, bteA*« 

-5§-I Nlr$l«pft^MOSl (KTpMOSlt 

*WEV r e f ^SitV-^^r F7>^^M2 1 x 60 
V — *£g30ci~S pMOS» F7^^M2 3 x 

^M2 1 x KKVi:8it5nft^MOSi 
(BTnMOSl^^5) 0F7^^M22x^ 

2 2 xoy- h i:gSLt^(7) h7>^^ 
M2 2 x <t#i-^7 UVh; 7^lHlBSr«St5nMO S 
§i(7) h7^^M2 4 x F7>^^M2 1 x, 

M2 3 x<oy—xkmMm&V c c«t»*Bi:©m^SS«E 
Snfc^fflSfcM I 2 1 x £ SriSx.. I>7^^^M2 1 
x, M2 2 xCO KW ^^bffl^ff^OUT^a^-TS 
£lft*#iI6[II& 2 x Stt5**4:4otv^5 B 

[0 0 0 4] y UV^SEEV r e f {dflii^O. 7 
- 1 . 2 ve*©J*««rtB;VMtEE («R«ffiV c c £r 3 

f i£>ttL± (0. 2 — 0. 5) Vtg^AMtl N<£> 
fiBiftSo y 77 l^y^tffV r e f l^f^AM 
■§-1 NCOiftf. t^?) h7>^^M2 1 x. M2 
3 x^y- Mtfi^m^ h7^^^y«*SI 
<t LT5,tl> h7^^M2 2x(OilW s *U>h5 
7-0ffl:J:ot F7^^M2 3 xlC&mZtlZo 
[0 0 0 5] NtcJtfU F7>^«2 1 

x, M2 3 x^b^aMtOUTfifftl, hvZ/i/X 

?M2 2x, M2 4 xfrh&mi®<Dm-%-&mj] (m^^s 



(3) 4#fF 2 7 7 3 6 9 2 
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(«^;i/COtBM^OUT^ LTtU^ttSo 

[0 0 0 6] #f/& h7>^^(^pMOSli nMOS 
fflitA*U(l*.fc»«)iaiStricSco34S, AMtlN* 

*7>*J*9 (M2 1x, M2 3 xffiS) £ LTfflV^tt 
6 0 tit, r<D»f^«EE^ — v^^Srflfcfti-Sfcft, W 
^h7>^^ (M2 1x~M2 4x) ^^{C^^^M 

10 HiAlffiOUT|j:h7y> ? ^^M2 1 x, M23x(D# 

tt. «JSS:fiVc c, gattt^^H WJx.fi 3 
V) e>*i?\ tSffl-~2 vg*l:i: if* So 

[0 0 0 7] ^*5, rcDJ: 5teAtls<*y7T 0ij 
KlflBS^U^ b u - ^ ^ 1 9 9 3^9^ 2 7 0^ 
No. 5 9 1, 2 6 9 — 2 9 0 £f(C:fE*£*LTV^ 

So 

[0008] n<DA*^2y^rHIK©ta^«-g-ouT 

^mcocMosm^mmmm^tc^^ 7 7« 

20 ^i/^^^itCMO s[g&£:igi(rrs 0 

[0 0 0 9] 

Vv^^ (M21x-M24x) SrW^^-^ttliBiU, 
y7r u->^mi±V r e f t Atfit I Ni£>^«JBES: 

ic^Si:±g*MiJ#0{g:TtcJ: 9 Hl*J«#OUTtf>««as 
S'>U »fKtflEt>3B< ftS 0 ^tf^f-^OUTCDtg 

2 x ^1^*^60 CMOS {H^coSb^mSc^it JD $ 

So 

[ooio] 5 v*f-^N&- s $>ui/*?*<fr\_x&We. 

COCMO S (HjgS^ift'f- r(DA^/<^7 7 

40 <^5tv^5Ba^Ji s *>5. 

[0 0 11] #3§9§»Biftf4 % g#»Ki^3gSror&]±, 

[0 0 12] 

£±£ X+i'< -y -7 t m&iLMkl^ WMTbtmifMair.*- 

50 tirti2m<5'iiat.m&mz*iizMosWff>zii. ^2^ 
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13, 











[0 0 13] ^Sjti*I(H]gSSr, 315 

*iaW»2 0JBtbffl^«*«rHJAi-Slil»i: U 
^a^UpJBSS:, Il-i4(Dh7yv ? ^^5rlRl-*l 

it. Htffa^2o h7 yy^^oy- Mcy u^^m 

SIR L K u>T v^8(f1BWK«tt:atJ««S«(ft ^ 5 

{-BulSA^f y-x&mmm 3(7)h7>^^ 

miL<Do^<n\&-}5%:^^ iifrie»ixu^2tf> 

o y - * , k w yg^^ e> « i on*»ffl off -5§- 

^5-^iM^i(of7y^^t, y-h&WKi- 

-f v£r fulfill <£> h7^^^^- bS^KWy^: 
fi!l^*^it6i£^ffiS^^2(Dh^>'v ? ^^i:. y-h 

h&w k w >- 1 *tts*aa l y-* (wMcwks 

^O ym^^bl 1 ©«WB©«»*rtti* U 

ore* 3 aw* 40 h9^**<z> Kwr ^«M&i&a>& 
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^r^/UMO S Htf>* 1 ai>^ 2 OgTiftJBO h y 1/^* ? 

io [0014] *fc, mmmmm&^aixm^&wrfcoiu 

2C0^ffiiigi]iI{f-^^tij^i-^|p]5g < i: U l"</W*tfcEIgS 
£r> ^{^HUfB^ 1 Rrjm 2 (D^Wltg^m^cD 0^b<D 

*Srg*t5^#— 7S<0 h7V^^ £ N y — 

ss^>r - 7» h7y^^^^ ^^^gtif- 

ilSMOSlOh7^^^ KWvSrifrlE— * 

fcffiflBS 1 fttfS 2 0aEttitKflH§-<a 9 ^offctf 
S»#lSMO S SO h 7 y v?^ ^ t , — fflS:HUlSjS?a» 

tiMo s m<D hy>i/7?<Dy-7k mm u&m^m 

[0 0 15] *fc % ^K)iif|lIlH]^t> > U'-<^^[E]KO 

W* 2 cOlglbfflOft-^^^^tL^^ LTSJt S^>f 

- ?a©i 1 Xtfi 2 offiiffl © h 7 y ^ , y— x 
rti K u>r 1 2 oigt/j^o h 5 >i? 

xmm. isii^Mt^siaMo s mo h 9 > 

i^^^, afeWcffiflESBl ( StJ c »2 60Kitlffl<Z> h7^ 

^t»tti-S*fflflHlBSS:<»x., H9IS* l XWSB 2 ©W» 
40 ffl^«^^»*«LT*lXW»2^3l«ii««f9-&4: 

fflo h7>^^^> 7^igit5^^-7ao 

i^-r >^mjfB^ 1 xt;i 2 oit^ffl^) h7^^ 

50 *^0^{d^LmjfB^ o y^ff^l2^u-<;Wc:iS 
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»*:Sl** n y * ft**** l (O yyOW t * KSWEA* 

ffi*{t#&AA*Blc»*«MB* d -/ ?{m ^tm 2 tf> w< 
!\<<0 1 # \z r. <D A^iSofa-^-Sr HfrlSfg 1 <7M ^ cd 

[0016] 

mmcommmm} nk\c^mm<omm<DMm\c^x 

[0017] |l fi*^KOS l oHJfio^ffiSr^i-lHl 

[0018] h A^lf 

I N^Jty — *M«SK«ffiV c c ^SttS pMO S 
f(Dh7y^^Ml, y— Mc y 7r UV^mJQEV r 
e f $r§tty-^Sr h7^^Ml(D KW vfcSM* 
L ^tCg^fiSfiCSrSttS pMOSlO h7^ 

^M2, M-y ?r isisxmfcv r e f srgity— 

^fcfiSJBSIffiV c c ?r§(t5pMOSl(D F7y^^ 

Jt5 pMOSl© b 7 4 SriSx.. h 7 ^i/X 

^Ml, M2(DV-7, KKy«WSt;h7^ 

^flffiV r e f i:A*«-^ I N £ O^flffi L^o 

SiMcftlffico i^/i'KlffifcfcSBrJfetf) u^col l SO 5 
^2coig»iflacofi-^P l, p 2^tB^/i-5^ p ^i>'^^ p 7i- 

(ommm^m^p 1 , p 2^^;ft£#/SLT^{j-5^ 
-f^7i^iiffl(7)h7y^^Q2i 1 Q22, : 

*L<bf£»lffl?) h^Vv^^Q 2 1 , Q 2 2fD^ t 

m&m±&t<nmzmmzfrttnmgk \ 2 1, 

Iil(7)h7y^^Q2 1, Q 2 2(Dra U^^^rtt^ 

R2 1, R2 2£r{S;L, SlMS2iOEifflO«tP 
1, P 2SrM»iSiHLT > mmm<D by y^^Q2 
1, Q2 2<D^\s $ $ : tfh^ftli)^h'K^^\Z^^(D 
BB«til*)S«l&^»2^SHllit««#E 1, E2£ffi 

*-rssiftj*«iHi8&2 ^-^(cii^iiiiigfff 

E 1 §rgtt=* U^^K««mffiV c c SrgttS'W aK— 
7S^F7>^^Q3 1, 7-^^h7^^Q3 

1^; s^igBBcL^— hCSWiifi^it^pMO 
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Sl(?)h7^^M3 1, ^- MC1# 2 ©SSIMMWS 
-§-E 2£rg# KK^pMOSSO h7^^M3 
1C0 KWVt^if^nMOSlO h7^^M3 
2, St/C O h 7 y 3 2 O 7-^ ^glUM 
tolB»c«||lE*ttrW*lft«ffit»*i-S^*— KD 
3 1 SH/Bx.. ^y^^M3 1, M3 20KK^S 
*t^^folS»it«fS*E 1 , E 2 &m7E<D 
Lfcfll* (OUT) SrfflA^6^/ujC«iaiS3i:«r* 

10 [0 0 19] jfcfcl, r^^l^llJg^JiCOlJlj^t/it) 

[0 0 2 0] nC0^1<7)*^gC0^^i^joV^Tt. tt*0»J. 

i:fwj#(cii^, y i^y^lEv r e f JCfjiO. 7 — 

1. 2 va«<OJt«WiSv^«flE^flE*?ix, A*ff* I N 
oigilSfiroy 7r 1^>^SJEV r e f tc*fu± (0. 
2~0. 5) VgSticTI/>5o 

[0 0 2 1] OT, !)77^1EVref^0. 7 
V. A^m-SI-I NO«*BSr±0. 2VitttU^ffi 

20 [0 0 2 2] ^^i^a^/WlglKl^bffl^SixajBijiffl 
G0ff-§-Pl, P2lt ^I/^h7y^^Ml, 
M2(D^a:^<Dit N h7>^^M3, M4(D^m^(7) 

V r e f £ 9it5U^/M£#5£ h7V^^M2(^L 

«*P 1 (iA^jjf I NK»Lfflffl<0{6l^/Wc:. Sfc 

h 7y^^M4(otg^fcT^ ^iift^coif -§-p 2 tain 
[0023] cioiBi&fli^f-i-p i , p 2 fi N 

30 ^<^liSfliii|g[HlSS2(7)^M#— vMCD h7^^Q 
2 1, Q2 2*SftSlL*V^H'Ci*< , L^t>m&h 
7V^^Q2l, Q 2 2Sr«Mb"J-a±-e|»-fr^Av^ 

ff . WKLWSL V c c £r 3 . 3Vt f 5 £ . PI, P2(i 

2. 5Vf*i6t45o M»±i*IlHl3& 2 tiu ✓m*? 
-7l^h7y^^Q2 1, Q2 2CJ:oT^V>J|tS 

^Sr^po-ci^s^-e, sa&JB p i , p 2^tgit3sfi 

0. 2Vm&X*£\t\ 

[0024] isniiwsiB 2 i 2 i com^ 

40 J:F7y^^Q2 1, Q22(Oty, ^^^tS^^D 
T^8tb, *W«StR 2 1, R2 2^)IE»T(a^i 

»*i*«*E i , E2^n Q Sot, ^»ti#gff 

fEl, E 2 0fifftt}£ttaEK I 2 1 (OSSfcffi, 
6tR2 1, R 2 2<Offittffi^<toT3BS"5ISBT*fc9, 

1. 5VggiLtV^ 0 

[0 0 2 5] MKjifiUff-^E 1 , E 2 Srgftfc l—</^ 
»Ig|IS3fcj3lf^T«4. SiiBflfEllciU h^>^ 
^^M3 1^yfE*^ E 2 ^± «9 h7^^M3 

50 2<©*>-fB*^ffi4itWK*^-t*n»JWur 



(6) 4$fp 2 7 7 3 6 9 2 
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[0 0 2 6] h7>^?M3 1, M3 2(Oty, [0 0 2 7 ] 

ty0$: Vcc-Vf (Vcc = 3. 3Vt*2. 5 V) (l) 

t7B$:Vcc-Vf-AV (IrIC<#5>1. 2 V) (2) 

V f ttp n»-&<0(H*|B]«BE, A VfiMiMg*! h 7 V ^ ^ Q 3 1 ^-^MnMO SS<^ h 7 Vv^ 

ff-^-El, E 2<Djg*rt>fe5„ ^^ct 9 rti^ h =7 *^M3 2<Dtf— h &mW)-f Stiff X&>Z><DX\ Z.fhh 

^»3i, M3 2©ty, ^-^B#coy— ^ • coiEi!)Affif^<s fto-c^y v^^iElEg 1 xt^Mlb 

*«>*WSrlBlbi-Sr.i:35S-e#* 0 ffl^fS#OUT 10 fc. i^/i'SfctfelSK 3 tt, 

(DM U"</U, ffiU"</W±, ISlffiVccMLTVf HtjizB<^ (2) SCT^ns J: 5 A^ItlAV, -r* 

WtiSTU **«tt*-#LV f ZkS fr%i6»J#«{t-J§-E 1 , E 2 (DM^^mM-f & ^ t £ 

©CMOSM^otliMOSi(Dh7V^^(DL «9 , at"7«^Sr+^ffi;< 6 <DX\ -t^KiiSiffiSr 

fc^o [0 0 3 4] H4tt*«WO»2 0HJ6^?B«8{c*3W-S 

[0028] scm, z<Dmi<DMM<o : mmiz.3sttz>i&m yy^^/^^^^co^^mx^Sa 

JfifiWttKoV^, 0 2X^ia3Sr#fi8LTIftK-r5o [0 0 3 5] r 0» 2 ^|llfiOJg|B^C*3V^Ttt, Jg 1 CO 

i N^ffi w</i^ i* i/-<yi— i: L,tit% MM<Dmm\ctert ^nsns 1 © «a«ffi v c 

(y77^tlVref|:»l) ©tftf^&^Sr^b c§IS^ ISlfiV c c J: ^fi< , rt»38^Lfc<B: 

fcfc^sg|2T»*>9, ilS^^^fcfiu^^i^bL 20 !EortM¥iEV R 1 JrMtS J; 3 (c L/ct^t 

[0 0 2 9] A^ft-^-I NK*tU HEffijffiCOjf-^P 2fi [0 0 3 6] : ^t^^^Ci: 9 , AJlit^ I N^iffi 

tt-tZ>W}ft&mfaX\ F7>^^M4^- h - ffl^Pl, P 2(7)^t-<yu<^mi£0± ( 9-r^^P£Jh 

tt'fcSo ^v^^HeTO 1 ^Ty/ffi, ^/u y^^Q2 1, Q 2 2 ^Mffi^^T r tL b 

^Vffl©h7^^Ml, M4^A^ff-^-I NCOU 7^^Q2 1, Q 2 2 A<5 <D SrKfihi" 

^</McE*>^l£*bT-l:^)*VIB*Sr*fbS-fr, -€r^* 5:t^5 0 r ©rt(8*JIi«EEVR 1 Sr«|x.tf o. 

*iEIb/H<Dff-J§-P 1 , P 2 <t LTttJ;fr£ftJ:. ifet^^sSft 30 5—1. 0 Vg^^f^I ^Ici (9 , /^^-7l(Dh 

fftiot^Sfc^ ^(OlSfpiSfttt^O. lnsh^ 7^^Q2 1, Q 2 2 JiSfifp-fSitEttft < 

5 #«Ki£v^fco [0 0 3 7] H 5 tt*»W<z>JB3(Z)3a6<o»l!B^*5«"t« 

[0030] Hibiti|SlBiK2«, iSi^iftf^^fRiv>fc— fi£ ^y^^^lH]K«fB^lil8&ig"rfeSo 

W/cCECLlHlKirl^^-CfcS^-e, 0. 3nslStil [0 0 3 8] ^^3 £7)HI©f Itlt -fy*/*.?*, 

[0 0 3 1 ] u^/HHfcia*3fc, +5«c«#««<7>J£ U (Ml, JB 2 ©**o»flW>:/ 

ntiffiffl' -^E 1 , E2^x_^*l, ^bfiWS^MItJ ^i/a^/UggSl, 1 a cOjgflfiSfitffi^) §1S(-, & 

^iffitEl, E2i:J;oth7^^M3 1 > M3 iffimfc <fc 9 ii5 < , rt«fM8£ LfcSS«BEOrt«fB*i|l«EEV 

2<o*v|B*^»JWSixS<D-e.. 0. 3nsS^S R 2 J: 5 ic tf^^Tfc^ 0 

T-ffl^m-^OUTSTtH^i-^o 40 [0 0 3 9] nMOSS^ h^V^^UpMOS^ 

[0 0 3 2] H2Xt5H3lctt, ^vu£tfeEIi& 3 0>Jfc it-<T^^S5< iftiStelcffiftT^sa*. ^commitf 

Wl<t> K5^^<ia»<om>3«#*^*fciftf^jftJB3dS**ix - FAM^v c c/2#iS^6ii!iv^«BE*SH©i:* 

l. insi4ot*59, £fc AM^inou^ tt{£»lc*5(D-c% ^titi*IlHl»S2{cjo^5^mffiaii 

[0 0 3 3] JH*««Ett^y5/3.7 p /Hai»l > Htftti*! PI, P2<DU^/u&T&V1rg%<D&m±^Ztz&. 

U yyVa^i/H»ltt, *i»**iiai8 2^<>f sK— F^^S^llEEVR 2 i: LTV^<5 0 - <£>rtSBK*ffiEE V R 

7l^h7^^Q2 1, Q2 2(D-<—X$:mW}-fZ> 2(i^J^«l — l. 5 Vgg^SS *flSTfc 9 , ^-f 

tz fttrfe 9 , HHjif't'SlHl^ 2 fit, lfi<7)v<-r 7jf— ^M^O 50 -7i^h7^^Q2 1, Q 2 2 (Oga^jfl;BE^ — 



(7) 

13 

>temzu*:-tz><Dx\ mmm^& 2 ^tu^m ^ (e 

1, E 2) (DM^&±ZMcm7£-tZ^kfrX*$ & 0 

[0040] m6te^w<Dm4(DmM<Dmmc$>rtZ) 

[0 0 4 1 ] C(^m4(0^(7)^COy P ^^^^[p3^ 
lcti, ^T^ffli ltpMOSl(D h7 >^ 

•9. A^lf^-I NfflH77 refBit* 10 

»&*U B»«#P 1, P2^r^t5 0 
[0 0 4 2] v^^A-InjEg 1 c Xte y pMOS 

(ie>o#Srfc*>> IBUbfflOft-g-P 1, P2(D»fMW£as 
[0 0 4 3] ^^^4 OHJSCD^fficr)^^ S^a^/MaiS 

/HHKla, 1 b fta^HMiiHlHlK 2 ^tt 20 

[0 0 4 4] B7 «:*5BW<©» 5 ©**©»IB«r*f El 

[0 0 4 5] r©H160y-ett, U^<^*|jHHl»3 a Sr. 
fBffiMeoa^ff-^OUT 1, OUT2»^J:5l: 
Lfcfc 9. m 1 coHJfiOTglffitf) i^A-f^SES 3 

^^SffiCWfiV c c £r^tt£'W 9§i<£> h^Vv* 

^^M33t, MJ:f||l«>JS»it*ft»E lfcS 

it >"£r h7>^^M3 3 CO KWy^g^LV 

— h7^^M3 2(7)y-^i:ggt5nMO S 

5 0 

[0 0 4 6] > y K««S£-ei4. 7Kl/^«fSr/<-/7 
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(54) INPUT BUFFER CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve operation speed 
and to reduce consumption current. 
SOLUTION: In this circuit, there is provided with a 
push/pull circuit 1 which is provided with two pairs of 
pMOS-type transistors M1-M4 that receive input signals 
IN and reference voltage Vref by gates and that are 
connected in series between a power supply source 
potential point and a ground potential point and which 
outputs complementary driving signals P1 and P2. Also it 
is provided with an ECL-type differential amplifier circuit 
2 which is provided with bipolar- type transistors Q21 
and Q22 receiving the driving signals P1 and P2 by bases 
and which outputs complementary differential amplifier 
signals E1 and E2. A level conversion circuit 3 where a 
bipolar-type transistor Q1 receiving the differential 
amplifier signal E1 in a base, a pMOS-type transistor 
M31 grounding a gate, an nMOS-type transistor M32 
receiving the differential amplifier signal E2 by a gate and 
a diode D31 are connected in series between the power 
supply source potential point and the ground potential point is provided. 
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